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metabolism markers and tumor necrosis factor alpha (TNF alpha) induced
inﬂammatory response markers were determined by real-time RT-PCR,
western blot, enzyme-linked immunosorbent assay, gene reporter lucif-
erase assay and electrophoretic mobility shift assay.
Results: SR1078 is generously provided by Dr. Thomas P. Burris (The
Scripps Research Institute, Jupiter Floride, USA). SR1078 increased alkaline
phosphatase (ALP), osteocalcin (OC) and collagen type I (COL I) mRNA and
activity or protein expression. Moe, SR1078 suppressed TNF alpha-induced
production of cyclooxygenase-2 (COX-2), prostaglandins E2 (PGE2) and
metalloproteinase-9 (MMP-9). Upon examination of signalling pathways,
we found that SR1078 was able to block TNF alpha-induced nuclear factor
kappa B (NF-kB) activation.
Conclusion: ROR alpha is involved in human osteoblast metabolism by
stimulating osteoblast marker expression and inhibiting inﬂammatory
responses. These ﬁndings may encourage further exploration of stimula-
tion of ROR alpha as a potential target for the treatment of bone disorders
related to inﬂammation.
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BIOMECHANICAL STRESS AND ESTROGEN IMPACT ON HUMAN
OSTEOBLASTS
F. Moldovan 1, I. Villemure 2, C. Zaouter 1, G. Grimard 1, S. Parent 1,
K.S. Patten 1. 1Montreal Univ., Montreal, QC, Canada; 2 Ecole Polytecnique
de Montreal, Montreal, QC, Canada
Purpose: The etiology and pathogenesis of adolescent idiopathic scoli-
osis (AIS) remain unknown. There are several proposed etiological
hypotheses attributed to a variety of conditions ranging from posture
abnormalities to a diet: environmental factors, biochemical factors,
mechanical, neurological and hormonal factors muscle and ligament,
and recently, the intracellular signaling pathway of melatonin have been
proposed. The objectives of this work was to investigate various factors
involved in the AIS and to highlight the possible effect of biomechanical
stress and estrogen on human osteoblasts derived from AIS patients
(undergoing scoliosis surgery) and healthy subjects (surgery for bone
trauma).
Methods: Human osteoblasts were derived from tissues obtained at
surgery, and cultured in presence or absence of 17-beta estradiol. We used
microarray analysis to examine differences in the gene transcription
proﬁle between primary human osteoblasts derived from spinal vertebrae
of AIS patients and those of healthy individuals (Illumina HT-12 Expression
BeadChips  technology). RNA extracted from AIS patients was compared
to the RNA of healthy patients. In addition, osteoblasts were exposed to
biomechanical stress (0-2 g/cm2) and investigated for cell proliferation
and level of biochemical factors produced by cultured cells, such as NO,
COX-2, OPN and ATP
Results: Biomechanical stress differentially inﬂuenced cell prolifera-
tion: decreased osteoblast proliferation was observed in control cells
but not in AIS cells. Following the biomechanical stress, NO, COX-2,
OPN and ATP levels were increased in both control cells and cells SIA.
Using microarray analysis, we identiﬁed that several genes are differ-
entially expressed in AIS osteoblasts. We found that 86 genes were
expressed at relatively higher levels in AIS osteoblasts compared to
controls, while 59 genes were expressed at lower levels. These genes
are involved in various bone regulatory and developmental pathways
and interestingly, many of them can be associated with particular
biological pathway.
Conclusions: Our study demonstrated that various biochemical factors
could be altered by biomechanical stress. Hormonal factor are also
involved in the gene expression of certain genes. These factors could be
associated to the spinal curve progression and consequently they could
impact AIS progression. Our study demonstrated changes in gene
transcription between AIS and non-AIS patients and provided a previ-
ously unrecognized list of AIS candidate genes. According to their
function and their involvement in biological processes, these genes are
mainly involved in bone metabolism and embryonic development. Thus,
our study suggests various gene interaction and pathways in AIS path-
ogenesis.Cartilage biology & biochemistry
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ELR+ CXC CHEMOKINE SIGNALLING IN CARTILAGE HOMEOSTASIS
J. Sherwood 1, G. Nalesso 1, J. Bertrand 1, P. Achan 1, L. Brandolini 2, T.
Pap 3, C. Pitzalis 1, F. Dell'Accio 1. 1Barts and The London Sch. of Med. and
Dentistry, Queen Mary Univ. of London, London, United Kingdom; 2Dompé
S.P.A., L'Aquila, ITALY; 3 Inst. for Experimental Musculoskeletal Med., Univ.
Hosp. Münster, Münster, Germany
Purpose: The production of ELR+ CXC chemokines is widely studied in
arthritis and is postulated to contribute to the inﬂammatory phenomena
that lead to cartilage breakdown and arthritis pathology. Healthy articular
chondrocytes however, also express their own chemokine receptors and
ligands. The function of CXC chemokine receptors in these cells is puzzling
because chondrocytes are encased in a dense extracellular matrix and are
not known to migrate in vivo. This study aims to identify the function of
this signaling mechanism in articular cartilage.
Methods: Adult human articular chondrocytes (AHAC) were expanded in
monolayer culture under standard conditions. Receptor expression was
conﬁrmed using semi quantitative RT polymerase chain reaction (RT-PCR),
Westernblot and immunohistochemistry. CXCR1/2 combined and individual
functionalitywas tested using an in vitro calciummobilisation assay. CXCR1/
2 signaling was blocked at speciﬁc receptor level using validated blocking
antibodies and siRNA, or at the downstream level using Pertussis toxin, PI3K
inhibitors and intracellular calcium chelators. Chondrocyte phenotypic gene
expression was assessed using real time RT-PCR. The content of highly
sulphated proteoglycans in chondrocyte micromasses was analysed using
Alcian blue staining and spectrophotometric quantiﬁcation normalised for
total protein content. CXCL6 and CXCL8 were detected in heparitinase
digested, chondroitinase ABC digested and un-digested parafﬁn sections
from healthy and osteoarthitis full thickness human articular cartilage using
immunohistochemistry. 8 week old CXCR2-/- mutant mouse knee joint
parafﬁn sections were analysed using Safranin Orange staining, followed by
Chambers scoring and ImageJ histomorphometry.
Results: Receptors were expressed in normal human articular cartilage.
Blockade of either CXCR1 or CXCR2 individually did not inhibit down-
stream calcium mobilisation, indicating that CXCR1 and CXCR2 have
a higher level of functional redundancy than that observed in neutrophils.
Disruption of CXCR1/2 signaling at receptor level or by downstream
blockade in chondrocytes resulted in reduced extracellular matrix sulph-
ated glycosaminoglycan content and reduced expression of the chon-
drocyte differentiation markers COL2A1, Aggrecan, and SOX9. CXCL6 and
CXCL8 were found in cartilage extracellular matrix in healthy tissue in
distinct localisation patterns, which were disrupted in osteoarthritic tissue
and following heparitinase digestion. In vivo analysis of 15 knockout and
15 wild type BALB/C controls revealed that CXCR2-/- mutant mice have
signiﬁcantly thinner epiphyseal growth plates and medial tibial plateaus.
Conclusions: Our ﬁndings indicate that CXCR1/2 signaling is required for the
maintenance of phenotypic stability in articular chondrocytes. Interactions
with heparan sulphate proteoglycans and distribution patterns of ligands
within the ECM, together with their disruption during pathology, indicate the
presence of a homeostatic mechanismwhereby CXCL8 is retained within the
articular cartilage matrix via its interaction with heparan sulphate proteogly-
cans, contributing tochondrocytephenotypic stability. Invivoanalysis suggests
that CXCR1/2 signaling may be required during periods of high chondrocyte
turnover, such as within the growth plate, whereas in stable conditions,
CXCR1 signaling alone is sufﬁcient to compensate for CXCR2 function.
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NF-KB : A POTENTIAL MEDIATOR OF ADAMTS-5 ACTIVATION AND
THERAPEUTIC TARGET FOR CARTILAGE BREAKDOWN IN HIGH AGE
DIET-INDUCED OSTEOARTHRITIS
T. Ruike 1, G.E. Striker 2, F. Zheng 2, D.J. Leong 1, F. Grosjean 2,
R.J. Majeska 3, J.C. Iatridis 2, H. Vlassara 2, J.A. Hardin 1, N.J. Cobelli 1,
H.B. Sun 1. 1Albert Einstein Coll. of Med., Bronx, NY, USA; 2Mount Sinai
Sch. of Med., New York, NY; 3 The City Coll. of New York, New York, NY, USA
Purpose: The accumulation of Advanced Glycation Endproducts (AGEs)
plays an important role in loss of function of many organs, and
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296 S117pathogenesis of various age-related diseases including osteoarthritis (OA).
However, the mechanisms through which high AGE diets lead to cartilage
breakdown are largely unknown. ADAMTS-5 (A Disintegrin and Metal-
loproteinase with Thrombospondin Motifs-5, aggrecanse-2) is critical
for OA progression and syndecan-4 (transmembrane heparan sulfate
proteoglycan) is a key regulator of ADAMTS-5 activation. Furthermore,
transcriptional regulator nuclear factor kappaB (NF-kB), activated by pro-
inﬂammatory cytokines such as tumor necrosis factor alpha (TNF-a), also
plays a role in the activation of ADAMTS-5. In this study we test the
following hypotheses: (1) high AGE diets cause cartilage degradation, at
least in part, through activation of ADAMTS-5 in chondrocytes; and (2)
NF-kB is a mediator of ADAMTS-5 activation for cartilage breakdown in
AGE-related osteoarthritis.
Methods: Animal studies: Following an IACUC-approved protocol, C57BL6
mice (n¼12 per cohort) were fed with low or high AGE diets (low AGE diet
+ methylglyoxal, AGE-precursor which increases AGE formation in vivo)
from birth until euthanasia at 12 or 20 months of age. Knee joints of the
experimental mice were ﬁxed in formalin and embedded in parafﬁn for
histological evaluation of articular cartilage integrity and immunohisto-
chemical staining. To assess whether high levels of dietary AGEs promote
cartilage degradation, we performed Safranin O staining (to visualize
glycosaminoglycans) and immunostaining for AGEs and ADAMTS-5 in
aged mice. Immunostaining of 5-7mm thick sections was performed using
polyclonal antibodies against ADAMTS-5, AGE, syndecan-4, followed by
incubation with anti-rabbit secondary antibody and DAB visualization.
In vitro studies: C28/I2 human chondrocytes were treated with 0, 50, 100,
200, 400 mg/ml of AGE-BSA (Bio vision) for 8 and 24 hours. In some
experiments semi-conﬂuent cells were treated with NF-kB inhibitor
(JSH23, Santa Cruz), 20mM for 24 hr or anti-syndecan-4 antibodies (Santa
Cruz), 2mg/ml for 72 hr. Total RNA was isolated and qRT-PCR was per-
formed to analyze expression of a panel of relevant genes.
Statistical Analysis. Results are presented as mean +/- SD. Statistical
analysis was carried out using a Student's t-test with signiﬁcance set at
P < 0.05.
Results: Mice fed with a high AGE diet showed proteoglycan loss as
indicated by reduced Safranin O staining in comparison with age-matched
control mice fed with a low AGE diet. Immunostaining revealed that AGE
levels in cartilage were signiﬁcantly higher in the high AGE diet group
compared to the low AGE group. The cartilages of high AGE diet-fed mice
exhibited elevated levels of ADAMTS-5 and syndecan-4. In vitro treatment
of C28/I2 human chondrocytes with AGEs mimicked the in vivo upregu-
lation and activation of ADAMTS-5 and syndecan-4, in a time and AGE
dose-dependent manner. Furthermore, inhibition of NF-kB activity resul-
ted in suppressed levels of syndecan-4 and decreased ADAMTS-5 activity
in the AGE-treated C28/I2 chondrocytes. Neutralization of syndecan-4 by
anti-syndecan-4 antibodies in the AGE-treated chondrocytes suppressed
activity of ADAMTS-5, but not NF-kB.
Conclusions: Our study indicates that NF-kB is a critical mediator of AGE-
induced cartilage breakdown that activates ADAMTS-5 via suppression of
syndecan-4. This pathway may provide a potential target for the preven-
tion and therapeutic treatment of high AGE diet-induced OA.
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AGGRECAN FRAGMENTS IN THE SYNOVIAL FLUID OF OSTEOARTHRITIS
AND JUVENILE IDIOPATHIC ARTHRITIS PATIENTS REVEALS
DIFFERENCES IN THE SPECIFICITY OF AGGRECANASE CLEAVAGE IN
THE INTERGLOBULAR DOMAIN, BUT NOT IN THE CHONDROITIN-
SULPHATE-RICH REGION
A. Struglics 1, S. Lohmander 1,2, K. Last 3, R. Allen 4, A.J. Fosang 3. 1Dept. of
Orthopaedics, Clinical Sci. Lund, Lund Univ., Lund, SWEDEN; 2Res. Unit for
Musculoskeletal Function and Physiotherapy, and Dept. of Orthopaedics
and Traumatology, Univ. of Southern Denmark, Odense, DENMARK; 3Univ.
of Melbourne Dept. of Paediatrics and Murdoch Childrens Res. Inst., Royal
Children's Hosp., Melbourne, AUSTRALIA; 4Rheumatology Dept., Royal
Children's Hosp., Melbourne, AUSTRALIA
Purpose: Aggrecan, an extracellular proteoglycan in cartilage, is degraded
by proteolysis in joint injuries and arthritis. We compared the pattern and
concentration of aggrecanase-generated aggrecan fragments in the syno-
vial ﬂuid (SF) between patients with juvenile idiopathic arthritis (JIA),osteoarthritis (OA), young (juvenile) knee injured patients and knee
healthy reference (Ref) subjects.
Methods: SF aggrecan fragments were puriﬁed by dissociative CsCl density
gradient centrifugation, collecting SF-D1 fractions, from JIA (n ¼ 12), OA
(n ¼ 4), juvenile knee injury (n ¼ 9) and Ref (n ¼ 11) subjects. SF-D1 pools
from corresponding subject groups were also prepared. SF-D1 samples
were deglycosylated and analysed by quantitative Western blot, using
ADAMTS4 digested human cartilage-A1D1 fraction as ARGS-standard and
bovine cartilage-A1D1 as G3-standard, with antibodies against the
aggrecanase-generated ARGS neoepitope (i.e. TEGE/ARGS cleavage in the
interglobular domain [IGD]) or against the aggrecan G3-domain. The SF
concentration of sulfated glycosaminoglycans (sGAG) was measured by
Alcian blue precipitation in JIA (n ¼ 103 samples [from 40 patients, 0.4-21
years]), OA (n ¼ 47, 16-89 years), juvenile knee injury (n ¼ 7, 13-15 years)
and Ref (n ¼ 10, 19-58 years) subjects. For statistics (Mann-Whitney rank
sum test) the data was expressed in pmol ARGS/ml SF, pmol chondroitin-
sulphate-rich region 2 (CS2)-G3 fragments/ml SF and mg sGAG/ml SF.
Results: The SF-sGAG concentration of the JIA group was signiﬁcantly
lower compared with levels in the OA (P > 0.001), juvenile knee injury
(P ¼ 0.003) and Ref (P ¼ 0.033) groups. By Western blot analysis, aggre-
canase generated CS2-G3 fragments (i.e. GRGT-G3, GLGS-G3, AGEG-G3 and
LGQR-G3 fragments of 100 - 250 kDa) were detected in the SF-D1 samples
of JIA patients (Fig. 1), and a comparison between SF-D1 pools indicated
only minor variations (1 - 2 fold) of the CS2-G3 fragment concentrations
between JIA and the other subject groups. These results show that
aggrecanases generate similar G3-containing fragments in OA and JIA
patients, albeit in varying ratios. Surprisingly, very low (or no) aggrecanase
generated ARGS fragments were detected in the SF-D1 samples of JIA
patients (Fig. 1).The ARGS concentration of the JIA group was signiﬁcantly
lower compared with the OA (P ¼ 0.027) and juvenile knee injury
(P < 0.001) groups, but was not different from the Ref (P ¼ 0.060) group.
Conclusions: TheWestern blot analysis of SF aggrecan fragments in the JIA
group suggests that although the pattern of aggrecan fragments derived
from the CS-rich region of aggrecan is similar in OA and JIA, there is
negligible aggrecanase cleavage in the aggrecan IGD of JIA patients. This is
despite the fact that aggrecan in young cartilage can be cleaved by
aggrecanases in the IGD, as shown by the high level of ARGS fragments
detected in the juvenile knee injury group.
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GLUCOSAMINE REGULATES AUTOPHAGY IN VITRO AND IN VIVO
B. Caramés, D. Brinson, M. Lotz. The Scripps Res. Inst., La Jolla, CA, USA
Purpose: Declining joint health as exhibited by joint pain and dysfunction
may ultimately manifest as osteoarthritis (OA), the most prevalent aging-
